The photons & the quantum particles display several mysterious Quantum Phenomena which could not be explained earlier. The New Quantum Theory explains not only the long pending Wave Particle Duality but also all other mysterious Quantum Phenomena. The New Quantum Theory is based on the analogy of the atoms & the solar system and not only supplements but also completes the Quantum Theory.
Introduction
About 350 years ago, Newton proposed that the light was made up of small discrete particles moving in a straight line having kinetic energy while Christian Huygens proposed the Wave Theory that the light was made up of waves vibrating up and down perpendicular to the direction of the light travelled. Only after more than a century in 1801, the double slit experiment by Thomas Young proved the dual nature of the light, travelling as waves but being absorbed as the particles. Since the year 1801, the dual nature of light remains a puzzle for the scientists and could not be explained even by the Quantum Theory.
The photons of the electromagnetic radiations are the particles, but always travel as waves. The Quantum Theory developed in the 20 th century accepted the Wave Particle Duality in absence of a solution. However, Einstein [1] did not accept the Wave Particle Duality and wrote:
"This double nature of radiation (and of material corpuscles) is a major property of reality, which has been interpreted in quantum mechanics in an ingenious and amazingly successful fashion. This interpretation, which is looked upon essentially as final by almost all contemporary physicists appears to me as only a temporary way out". could not be explained by the Quantum Theory. It is necessary to supplement the Quantum Theory so that all the mysterious Quantum Phenomena (already known or to be discovered in future) can be explained and used for the different applications.
The "New Quantum Theory" [2] , developed in the year 2012, explains all the Quantum Phenomena. This theory is based on the analogy of the atoms & the solar system, the realities of the nature.
The nucleus of a tiny atom has >99.9% mass of the atom, but occupies only about
10
−10 times the volume of the whole atom. Similarly, the Sun as the nucleus of the solar system, has >99.86% mass of the solar system and occupies only about 10 −10 times the volume of the whole solar system. The nuclei of both the atoms & as well as the solar system are not in the centre, but located off-centre.
The New Quantum Theory [2] explicates "A photon or quanta has a nucleus of the mass & the charge located off-center, similar to the nucleus of an atom".
The structure of a photon, based on the New Quantum Theory, is shown in Figure 1 .
The off-centre location of a nucleus of the mass in a spinning particle bestows special characteristics to the particle. Such location of mass in a photon develops intrinsic spin angular momentum and moves the photon like a wave. This characteristic explains the Wave Particle Duality, Interference & Polarization phenomena etc.
The deflection of the polarized photons on reflection from their straight line path proves the mass in the photons. The increase in the deflection of the polarized photons, on increasing the angle of polarization, proves that the mass in the photons is located off-centre. If a photon has absolutely zero mass, it can never travel as a wave. This work proves that the mass of a photon is directly proportional to the frequency of the photon The electric & the magnetic fields/intrinsic spin magnetic dipole moment generated by the photons/quantum particles interact with the electromagnetic fields of the different mediums (conductor, semiconductor or insulator etc.) to display the mysterious quantum phenomena. These interactions develop the electromagnetic force to change/ modify the spin, wavelength, amplitude & direction of the quantum particles in the medium. The spin-orbit interlocking/interactions, transverse spin, vortex spin texture & evanescent waves etc. are the results of such interactions. The New Quantum Theory can explain all the mysterious Quantum Phenomena.
This work explains some of the Quantum Phenomena in brief, to develop & modify the Quantum Phenomena for the new developments/improvements in the medical, industrial & commercial applications for the benefit of all.
Mass & Energy of Photon
The most important discoveries in the physics include: Planck' Postulation "Energy of radiation can only be emitted in discrete packets or quanta, i.e. in multiples of the energy E nhf = . where n is an integer' and Einstein" Assumption "The emission or transformation of light are more readily understood if one assumes that the energy of light is discontinuously distributed in space". . All the mass cannot be converted to the energy; some mass will always be left out with the energy.
-No form of energy can exist in isolation without any object/matter.
-An object/matter (of mass) is required to contain the energy.
-A photon is a discrete particle of energy.
-A photon has not only the energy but being a discrete particle or object/matter, it also has mass.
An absolute vacuum with no matter or mass has no energy.
A photon is a particle having mass which moves & spins by virtue of its energy. 
Some Proofs of the Mass in the Photons
According to the New Quantum Theory, the mass in a photon is located off-centre, as shown in Figure 1 . The mass of the spinning photon generates spin angular momentum in the plane of the spin of the photon. This spin angular momentum is in addition to the linear momentum of the photon. The spin angular momentum, due to the mass of the photon, is responsible for the mysterious behavior of the photons to exhibit various Quantum Phenomena. This experiment proves that the photon is a spherical particle and has the mass located off-centre in the photon. The It is very important to note the difference in the different types of energy in both the above-mentioned equations for the energy.
The energy "e" in the original equation e mc = , is the energy when the mass of a photon or quanta completely converts to the energy by a nuclear conversion also known as mass-energy equivalence.
Whereas, "E" in the equation E hf = , is the sum of all the energy possessed by a photon or quanta as a particle. This energy includes different forms of energy such as linear kinetic energy, rotational kinetic energy, potential energy and any other form of the energy. Therefore, the term "E" in the equation E hf = is the total energy possessed by a photon or quanta. This energy "E" does not include the energy produced by the nuclear conversion of the mass of the photon to the energy. Table 1 .
Structure of a Photon
Based on the analogy of the atoms as well as the solar system, the New Quantum Theory [2] conceives the structure of a photon with a small nucleus of the mass and the charge. The nucleus of the photon is not in the centre of the photon, but located off-centre, similar to the atoms & the solar system. Figure 1 shows the structure of a photon.
Charge of a Photon
James Clerk Maxwell in the 19 th century described how the electric and the magnetic fields are generated by the charges, currents and changes of each other. Note: The mass of a photon of the Gamma Rays is more than the mass of an electron.
The Electromagnetic radiations generate the photons. A photon always generates the electric & the magnetic fields in the form of an electromagnetic wave. This is possible only with the presence of the charge in the photons, the charge may be either positive or negative.
Only a moving &spinning particle having the mass & the charge located off-centre, can generate the electric & the magnetic fields of varying intensities and in changing directions to form a 3-D Electromagnetic Wave.
Any moving particle with absolutely zero charge cannot generate any electric or magnetic field and cannot display any quantum phenomena involving the electric or the magnetic field.
A photon has a nucleus of the mass & the charge located off-centre. The continuously spinning photon with the charge located off-centre develops an intrinsic spin magnetic dipole moment in addition to the electromagnetic field. This intrinsic spin magnetic dipole moment/electromagnetic field of the photons interact with magnetic dipole moments/electromagnetic fields of the external medium to display several mysterious Quantum Phenomena.
No extra proof of the charge in the photon is required.
How & Why a Photon Form 3-D Electromagnetic Wave?
A photon generates the electric & the magnetic fields of continuously varying intensi- -The reference point of a photon is the centre of the photon.
-A photon is always spinning; its nucleus of the mass and the charge rotates in a circle around the centre of the photon.
-A moving charge produces the electric & the magnetic fields depending on the intensity of charge, velocity and acceleration of the moving charge particle. The intensities of the electric & the magnetic fields increase with the increase in velocity of the charge. If the velocity of the charge decreases, the intensities of both the electric & the magnetic fields decrease.
-In the upper half cycle of EM wave formation, the photon spins from 0˚ to 180˚.
The nucleus of the photon moves in the forward direction with respect to the centre of the photon (reference point) as shown by points P → Q → R in Figure 2 .
-In the lower half cycle of EM wave formation, the photon spins from 180˚ to 360˚.
The nucleus of the photon moves in the backward direction with respect to the centre of the photon (reference point) as shown by points R → S → P in Figure 2 .
-Even though the nucleus of the photon is always rotating at constant angular velocity around the centre, the forward horizontal movement of the charge of the nucleus is the fastest at point "Q" (90˚ spin position of the photon). Similarly, the backward horizontal movement of the charge in the nucleus is the fastest at point "S" (270˚ spin position of the photon). Therefore, the intensities of both the electric as well as the magnetic fields are the maximum at both these points Q & S.
-The horizontal forward or backward movements of the charge with respect to the centre of the photon are zero at points "P" & "R" (0˚ & 180˚ respectively) on the centreline of photon wave.
Therefore, the intensities of both the electric as well as the magnetic fields are zero at both these points P & R and no electric or magnetic fields generate. 
Formation of the Electric Field Wave
1) As the photon spins from 0˚ to 180˚, it moves in the upper half cycle of the wave path in the X-Z plane.
2) The charge in the nucleus of photon moves in the forward horizontal direction with respect to the centre of photon as shown in Figure 2 from "P" to "Q" to "R".
3) At point "P", the horizontal forward movement of the charge in the nucleus of the photon is zero with respect to the center of the photon; the intensity of the electric field is also zero at point "P" (0˚ spin position of photon). Therefore, the intensity of the positive electric field is also the maximum at 90˚ spin of the photon at the crest position of the photon at point "Q". During first half spin (0˚ to 180˚), the nucleus moves from point "P" to "Q" to "R" in the forward horizontal direction with respect to the centre of the photon. During second half spin (180˚ to 360˚), the nucleus moves from point "R" to "S" to "P" in the backward horizontal direction with respect to the centre of the photon. 12) At the point "P" of the charge (end of the first wave cycle & the start of next wave cycle), the horizontal velocity of the charge is zero, therefore the intensity of the electric field is also the zero at 360˚ spin position of the photon.
13) During 0˚ to 180˚ spin of the photon, the charge is moving in the forward direction with respect to the centre of photon, therefore the positive electric field generates. Similarly, during 180˚ to 360˚ spin of the photon, the charge is moving in the backward direction with respect to the centre of the photon, therefore the negative electric field generates.
14) This explains the formation of the electric field wave of continuously varying intensity of one full cycle from 0˚ to 360˚ spin of the photon in both the directions of the centreline (X-Axis) in X-Z plane by a photon as shown in Figure 3 .
Formation of Magnetic Field Wave
1) As the photon spins from 0˚ to 180˚, the charge in the nucleus has forward movement with respect to the centre of the photon. This forward movement of the charge generates a magnetic field in all the 3 X, Y & Z planes which is always perpendicular to the plane of the electric field (X-Z plane).
2) As there is a continuous acceleration in the forward horizontal velocity of the charge from point "P" to the crest point "Q" (0˚ to 90˚ spin of photon), the intensity of the outward magnetic field increases continuously from 0˚ to 90˚ spin of the photon.
Similarly, there is continuous retardation in the forward horizontal velocity of the charge from point "Q" to the point "R" (90˚ to 180˚ spin of photon), the intensity of the outward magnetic field decreases continuously.
3) At the crest point of the wave (90˚ spin position of photon), the horizontal forward movement of the charge with respect to the centre of the photon is the maximum.
Therefore, the intensity of the outward magnetic field is also the maximum at crest point "Q" (90˚ spin of photon).
4) At the point "R" of the nucleus, the horizontal velocity of the charge is zero, there-fore the intensity of the magnetic field is the zero on the point "R" (180˚ spin position of the photon) and no magnetic field generates.
5) With the spin of the photon from 0˚ to 180˚, the outward magnetic field generates as 3-Dimensional curve projecting out from the upper half cycle of the photon wave path in the +Y-direction. The magnetic field is also curved due to the continuous variation in the intensity of the magnetic field as shown in Isometric view of Electromagnetic wave in Figure 4 .
6) The photon forms the second half cycle of the magnetic wave during its spin from 180˚ to 360˚. During this spin, the charge in the nucleus moves in the backward horizontal direction with respect to the centre of the photon, generating the inward magnetic field wave in the (-)Y-direction while the photon generates the lower half cycle of EM wave.
7)
As there is a continuous acceleration in the backward horizontal velocity of the charge from point "R" to the trough point "S" (180˚ to 270˚ spin of the photon), the intensity of the inward magnetic field increases continuously from 180˚ to 270˚ spin of the photon. Similarly, there is a continuous retardation in the backward horizontal velocity of the charge from the point "S" to the point "P" (270˚ to 360˚ spin of the photon), the intensity of the inward magnetic field decreases continuously. maximum. This generates the inward magnetic field of the maximum intensity at 270˚ spin of photon. 9) At the point "P" of the charge (the end of the first wave cycle & the start of the next wave cycle), the horizontal movement of the charge is zero, therefore the intensity of the magnetic field is zero at the point "P" (360˚ spin position of the photon).
10) During 0˚ to 180˚ spin of a photon, the charge is moving in the forward horizontal direction with respect to the centre of the photon, therefore the outward magnetic field generates. Similarly, during 180˚ to 360˚ spin of the photon, the charge is moving in the backward direction with respect to the centre of the photon, therefore the inward magnetic field generates. The electromagnetic fields of the photons/quantum particles interact with the electromagnetic field of the medium or other objects to display several mysterious Quantum Phenomena.
Explanation of Quantum Phenomena
The mass & the charge in the nucleus of a photon or a quanta located off-centre, bless -All these very high intensity magnetic fields, being close by close, merge together to generate peaks of the magnetic field of several million times strengths of the original strength as shown in Figure 5 (c).
-Based on the natures of the polarized photons & the dielectric material, the magnetic fields of Terahertz can be generated. This quantum phenomenon is shown in Figure 5 pictorially.
2) Quantum tunneling
In the phenomenon of Quantum tunneling, some of the quantum particles can tunnel through an insulator or a barrier, which otherwise these quantum particles cannot 
Conclusions
The photons & the quantum particles are no ordinary particles since these can display mysterious Quantum Phenomena. The nature has provided a photon or quanta some special characteristics.
According to the New Quantum Theory, a photon or quanta has a nucleus of the mass & the charge located off-center. The 
